ABSTRACT In this paper I use a model informed by key theories of regional processes, and I test three related hypotheses concerning the effects of different types of federal spending (public investment, defense, salaries/wages) on economic growth in the 399 Appalachian counties during recent business cycles. The analysis incorporates a maximum likelihood estimate spatial lag regression model and shows that federal public investment spending and defense spending exerted net positive effects on per capita income, civilian employment, and private nonfarm employment growth rates between 1983 and 1988 . In addition, public investment spending had a positive relationship with percentage of earnings from mining for the 1983-1988 period . Federal spending, however, had less consistent effects during the 1989-1992 recession. Implications for theory and research on regional processes are discussed.
In this paper I examine the effects of federal spending on local economic growth in Appalachian counties . Whereas the new urban/rural sociology assumes that the state plays a powerful role in generating regional differences in economic growth, the human ecology perspective downplays the state's role in economic development (Hooks 1994) . A rich tradition of research shows that ecological processes are important determinants of social system change and economic growth . I maintain, however, that in a historically lagging economic region such as Appalachia (Couto 1994; Maggard 1994) , state involvement, and specifically federal spending, can affect local economic processes net of ecological constructs . This approach to regional processes builds on Hooks's (1994) position that the explanatory powers of competing sociological theories of regional processes (human ecology and the new urban/rural sociology) are relevant to the context in question . An analysis focusing on the relative effects of federal spending will inform both debates on regional processes and future federal budget decisions.
I focus on the 399 counties in Appalachia because this region provides unique opportunities for examining my research question. In 1964 President Lyndon Johnson charged the Appalachian Regional Commission (ARC) with using federal investments to improve socioeconomic conditions in the region . One of the barriers to economic development identified in the original ARC report was the lack of a built environment conducive to economic growth (e .g., roads, water systems, communication technology; see Fuller 1970 ; PARC 1964) . Since 1970, some Appalachian counties have performed at or above national economic growth averages, while many others have lagged behind (Couto 1994) . Federal spending (including ARC spending) has not been distributed equally throughout the Appalachian counties .
In this analysis I examine the extent to which variations in federal spending explain variations in economic performance, in order to inform the theoretical debate in the sociological literature and to provide further insight into the impact of federal efforts in the region.
Literature Review
The human ecology approach is a market-oriented perspective that focuses on the natural aspects of local development . According to ecological theory, social system growth is partly a function of the spatial dominance of primary sustenance functions (particularly natural resources) and diversity of sustenance activities (Hawley 1986; Hooks 1994 ; Irwin and Kasarda 1991 ; Murdock, Hoque, and Backman 1993 ; Poston 1984) . 1 Spatially dominant systems receive greater resource inputs from external social systems, which increase the complexity of the system and the demand for integrative and coordinative functions (i .e ., jobs ; Murdock et al . 1993 ) . Human ecology also emphasizes the effects of the built environment (roads, water systems, communication and transportation systems, spatial integration, and economies of scale) on regional processes and the development and retention of spatially dominant sustenance functions, but the connection between the state and the built environment is largely ignored in ecological models (Hooks 1994; Kasarda and Irwin 1991) . Hooks (1994 :767) claims that ecological theory views state investments in the built environment either as a by-product of private enterprise or as short-term phenomena with little impact . Frisbie and Kasarda (1988 :659) conclude that the state's influence on the built environment has been relatively unexplored in ecological models.
Other regional science studies based on a neoclassical perspective also question the economic effectiveness of federal spending.
i Murdock et al . (1993) define spatially dominant sustenance functions as those functions (or resources) on which other systems depend for sustenance .
Many federal spending studies are criticized for being conducted on the wrong level of aggregation and for failing to control adequately for various other place factors that may affect local economic growth (Morgan and LaPlant 1996 ; Munnell 1990 Munnell , 1992 . Some studies in economics imply that the effects of federal spending are endogenous to the private sector because many federal programs require local matching funds, which are difficult to raise in places that are doing poorly (Benton 1992 ; Walzer and Deller 1993) . Many economists predict that federal spending will exert a negative effect on economic growth (see Cronovich 1997; Kim 1998).
Whereas human ecology sees regional growth as a result of technological innovations and functional imperatives of market adaptations, the new urban/rural sociology assumes that growth coalitions of state, local, and national government leaders and local business elites can forge a "pro-business climate" that keeps profits high, keeps taxes and wages low, and makes places relatively attractive as business locations (Gottdiener and Feagin 1988 ; D. Smith 1995) . Capital accumulation and economic growth are greater in places with pro-business climates, although this growth typically benefits the elite that constitutes the growth coalitions . The new urban/ rural sociology also accepts the state disparity hypothesis : regional differences in federal spending create regional differences in economic growth (Mollenkopf 1983 ; D . Smith 1995) .
Although the new urban/rural sociological research has documented the importance of federal involvement in local economic growth, it focuses on the distribution of federal involvement : Why, for example, do some places receive more than others? How are cutbacks in different urban and rural programs related? Rather than seeking to explain why some Appalachian counties receive more federal spending than others, my research focuses on the economic impact of that spending . A review of the new urban/rural sociology reveals at least three major ways in which federal spending can affect local economic growth : public investment spending, defense and defense contracts, and federal employment.
Federal Public Investment Spending
According to O'Connor (1973) , private capital accumulation and economic growth depend on both physical and human capital (also see Block 1995 ; Castells 1988 ; Feagin 1984 Feagin , 1988 Jaffee 1990 ) . The accumulation of private capital requires public investments in physical infrastructure such as roads, railways, ports, bridges, water/ sewer systems, and hospitals . A well-maintained highway system reduces transportation costs, allowing companies to produce goods at lower cost, increase profits, expand business, hire more workers, and generate more income/employment growth in the local economy . Munnell (1990 Munnell ( , 1992 argues that a 1 percent increase in public spending on infrastructure increases the output of the national economy by .34 percent. Moreover, Aschauer (1989a Aschauer ( , 1989b shows that public-sector spending increases the gross domestic product (GDP) two to five times more than does private-sector spending. At the local level, public-sector infrastructure spending can improve the business climate, attracting jobs and in-migrants, who fill about half of all new jobs (Munnell 1992 ; Walzer and Deller 1993) . Mehay and Solnick (1990 :479) believe that each new in-migrant, in turn, generates 1 .259 new jobs through multiplier effects. O'Connor (1973) also maintains that private capital accumulation depends on mastery of new production processes, educated or skilled workers, cutting-edge materials and products, and advanced technologies . State investment in physical and human capital is necessary because the costs of meeting the physical and human capital needs are too high for private capital . Entrepreneurs will not risk capital in repairing or building roads, highways, and bridges ; private corporations cannot assume all the costs of educating workers nor take the financial risks of developing new technologies (Feagin 1984; Hoenack 1993 ; Jaffee 1990 ; O'Connor 1973) . Therefore the state (particularly the federal government) makes these investments and subsidizes the accumulation of private capital (Feagin 1984 (Feagin , 1988 ; also see Block 1995 for a review).
This approach to regional growth and development is part of the public goods perspective in economics, and has its foundations in Adam Smith's Wealth of Nations ([ 1776] 1976) . This model, however, has been applied primarily to national economies, with a focus on the impact of public investment on GNP (Kim 1998 ; Munnell 1992) . New urban/rural sociology research suggests that these investments are not distributed equally among places in the U . S. economy , and that places which receive more federal public investment spending also experience greater economic growth (Feagin 1988; Lyson 1989 
Federal Defense Spending
Across disciplines, much attention has been given to the impact of defense spending and to the socioeconomic effects of the emergence of the twentieth-century military-industrial complex (Glickman and Glasmeier 1989 ; Gottdiener 1994 ; Markusen 1987; Markusen et al . 1991 ) . Many researchers contend that a shift in fed-eral funds to defense spending created regional variation in economic well-being (Falk and Lyson 1993 ; Johnson et al . 1995; Markusen et al . 1991) . A body of research shows that military planning and spending have exerted a major effect on regional and local economic growth beginning in World War II, particularly for the emergence of high-tech engineering and science-based industries in high-tech corridors such as Route 128 in Massachusetts and Silicon Valley and Orange County in California (Hooks 1994; Hooks and Bloomquist 1992 ; Markusen et al . 1991 ; Nash 1985) . Moreover, Crump (1993 ; also see Crump and Archer 1993) shows that Department of Defense spending on research and development was a catalyst for the emergence of professional and producer services that acted as contractors or provided support and expertise to defense contractors . This is an important link, given the key role of professional/producer services in generating economic growth in a postindustrial economy (Goe 1994; Sassen 1991) .
The effects of defense spending in Appalachia raise an interesting question because, except in some counties, defense spending has not been a major economic force in that region (Couto 1994) . In 1983 the median per capita defense spending in Appalachia was only $ 28.50 (in 1993 dollars) , but levels of funding were significantly higher in more than 25 percent of Appalachian counties. Past research showed that defense-related spending benefits the places that receive it. Those counties which receive defense spending should benefit thereby and should register significantly higher economic growth rates that do other Appalachian counties . I test this hypothesis in this analysis. Isserman (1994) argues that federal facilities have become cherished prizes in the economic development contest . Federal employment can give communities in lagging regions a competitive advantage throughout the business cycle as a result of higher-wage jobs and greater employment stability . Mollenkopf (1983) states that federal employment is important for two reasons . First, federal civilian layoffs are less prevalent than private-sector layoffs during downturns in the business cycle . Therefore places with a greater proportion of federal employment may perform better than other places during such downturns . Second, places with significant federal employment are marked by more stable employment . Singelmann et al . (1993) believe that this stability translates into consistent local consumption of local goods and services as well as a stable tax base . Local stability, bolstered by federal employment, creates a situation in which long-term local investment in placecompetitive factors (infrastructure, schools) is more feasible ; thus certain areas may enjoy a competitive advantage in attracting new employment (Hoenack 1993) .
Federal Employment
Although Kasarda and Irwin (1991) found no support for this argument in a national study, Singelmann et al . (1993) discovered some support in a study of rural economies during the 1980-1982 recession . I maintain that in relation to the other economies in a lagging region, concentration of federal employment can stabilize local economies, lead to economic growth, and guard against economic decline during downturns in the business cycle . I test the hypothesis that differences in federal employment spending cause differences in economic growth in Appalachia.
Data and Analysis

Independent Variables
I use an integrated model of regional processes to examine the effects of federal spending on county economic growth in Appalachia during recent business cycles . I frame the analysis to focus on the economic impact of federal spending while controlling for other key determinants of regional processes . I include several key ecological indicators of the built environment, including population density, metropolitan status, and whether the county contains an interstate highway (the two latter variables are binary : 1 = yes, 0 = no) . Logarithmic first-difference growth rate measures of population change between 1970-1980 and 1980-1990 serve as summary measures of many ecological processes . Previous models Poston 1976, 1978 ; Murdock et al. 1993 ; Poston 1984) show that population change is a function of ecological structure and sustenance organization . My analysis controls for spatial effects (see below), which often indicate spatial diffusion (and economic integration) of economic processes across geographical units of analysis; this is an important construct in human ecology .
From the new urban/rural sociology I employ measures of business climate to contrast the effects of federal spending net of business climate measures . Percentage of adult population age 25 or older with some education beyond high school (natural log) serves as a proxy measure of labor-force quality. I also use a measure of manufacturing compensation : compensation per production employee (in dollars), including wages, pensions, and other forms of compensation . In addition, I include a variable for south Appalachia, which serves as a proxy measure for right-to-work status because 90 percent of Appalachian counties in right-to-work states are located in south Appalachia . Others have used these measures as macro-level, critical perspective measures (see Kasarda and Irwin 1991 ; Singelmann et al. 1993 ) because they generally capture a region's business and political climate and are key concepts on the Grant Thornton Index of Business Climate (Isserman 1994 :69) . I use percentage black of county population (natural log) as a measure of a politically disenfranchised population (Talley and Cotton 1993 ; Tomaskovic-Devey and Roscigno 1996) . Although people tend to regard Appalachia as "white," a portion of the region overlaps with the southern Black Belt ; some Appalachian counties are more than 60 percent black . Given the historical importance of southern counties' racial composition for economic growth and development, one must control for this effect in Appalachia . The data on nonfederal spending are taken from USA Counties 1996.
In the analysis I employ three measures of federal spending : defense (including defense procurement and salaries and wages to military and civilian personnel) ; federal salaries/wages (nondefense) ; and public investment spending . The last includes research (basic science and engineering, agricultural, forestry, economic and social science, environmental, policy, energy, and university research), infrastructure investment (development grants, airport aid, roads, water systems, loans for infrastructure, rural communication systems, electrification, transportation, and planning grants), and related public goods investments such as school funds, support for vocational education, community development block grants, job training grants, trade promotion grants, business assistance and small business loans, and Appalachian Regional Commission funding . In theory, only public investment, and not public assistance, contributes to private capital accumulation. Therefore I did not include spending on AFDC, SSI, black lung, and childhood immunization. I included several agricultural programs, however, that could be regarded as assistance rather than as investment : rural clean water, forestry research and assistance, and farm operating loans . I compute each of the federal spending measures per capita 1983 and 1989. These per capita measures are skewed right, and I use the natural log transformations in the analysis . Data are taken from the
Consolidated Federal Funds Report (U .S. Bureau of the Census 1994) . 2
In the analysis I also control for the effects of dependence on mining (a county's total earnings from this sector as a natural log transformation) . I control for mining because growth in mining 2 Some federal spending programs are reported as actual expenditures in a given year, while others are reported as awards granted in a given year, but payment may come in subsequent years (but not reported in those years) . One way of assessing the impact of federal spending is to use time lagged growth rates as dependent variables, assuming that the effects of the payments will manifest during the time cycle. An alternative is to use average spending measures for all years in the cycle as a predictor variable . I report the former in the analysis, but also tested the latter with similar results (available upon request) .
earnings has differed from national growth rates during several business cycles (Couto 1994 ; Maggard 1994) . The analysis also controls for an interaction effect between federal public investment spending and mining dependence . Previously I showed (Mencken 1996) that mining-dependent counties in Appalachia, primarily in central Appalachia, experienced greater income and employment growth related to aggregate federal spending than did counties in the region that did not depend on mining . Moreover, Fuller (1970) argues that federal public investment aimed at stimulating economic growth in Appalachia should have different effects in counties with greater concentrations of employment in mining because the lack of economic diversification in such counties has created an infrastructure less conducive to economic growth . I control for this potential interaction effect in the analysis.
I also control for percentage of employment in manufacturing. Lyson and Tolbert (1996) show that manufacturing still can play a role in economic development and community well-being in a postindustrial economy. I also attempted to control for age structure and dependence on agriculture/forestry, but all of the measures tested were correlated highly with population change ; thus I removed them from the analysis . Independent variables are measured at or near the beginning of the respective business cycles . For the 1983-1988 model, some measures from 1980 must be used (education, population density, percent black) because the variables are not available for noncensus years.
Dependent Variables
In this analysis I use three dependent variables : per capita income growth, private nonfarm employment growth, and civilian employment growth ("unemployed but looking for work" is adjusted out). I compute the growth rates using the logarithmic first-difference growth rates for the 1983 cycles (see Jackman 1980 : 1n( T2 ) -1n( T1 ) . The natural log transformation of the dependent variable in the year preceding the beginning of the business cycle (1982, 1988 ) is used as the time lag measure in the firstdifference growth rate model . I use a spatial lag regression model to estimate the economic growth rates for the two periods . The coefficients can be interpreted as percentage point changes in the growth rates resulting from unit changes in the independent variables . I use growth rate models (as opposed to a cross-sectional analysis) because, based on previous research, I expect that the effects of federal spending on economic growth will lag by several years (Becker and Lewis 1993 ; Fuller 1970) .
When politically constructed units of analysis such as counties are used in research on economic and social processes, they introduce the potential for spatial autocorrelation among observations . A number of options are available to correct for this effect (Land and Deane 1992) , but many of these procedures introduce other statistical problems into the analysis (Anselin and Kelejian 1997 Anselin (1996) (Hooks 1994) . I perform the analysis using SPACESTAT, a software package created by Anselin (1995) .
Appalachia
Appalachia, as defined by the Appalachian Regional Commission, consists of 399 counties in 13 states (see Figure 1) . More than 20 million people live in the region (Couto 1994) . Appalachia is a political construction rather than a closed economic system, even though this analysis treats it as a political entity (Couto 1994 ; Fuller 1970) . I use the 399 counties identified by ARC because ARC funding was included in the public investment spending category, and because inclusion of non-ARC counties in the analysis would have further skewed the distribution of this category.
Economic growth in ARC counties, however, may be spatially dependent on economic growth in neighboring non-ARC counties. To address this issue I created the spatially lagged dependent variables using the 505 counties that are economically integrated into Appalachia (399 ARC counties plus 106 additional counties) . I designated the economically integrated counties by using the commuter zones, or patterns of commuting to work between counties, identified by Killian and Tolbert (1993) . For all ARC counties I identified the 106 additional non-ARC counties included in their commuter zones .
Figure 1 . Appalachian Counties
To assess the extent to which omission of these variables created error in the analysis, I attempted to gauge the spatial influence of these non-ARC counties on the economic growth rates in ARC counties . First, I computed the spatially lagged dependent variables for the 505 counties and correlated them with the spatial lags for the 399 counties . If significant spatial association existed between ARC and non-ARC counties, then these correlations would deviate substantially from 1 .00. For each time period, the spatial lag correlations were above .99 . That is, the 1983-1988 spatial lag in per capita income for the 399 ARC counties correlated almost perfectly with the 1983-1988 spatial lag in per capita income for the 399 ARC counties plus the 106 integrated counties . In addition, I computed Moran's I spatial association statistics for all dependent variables for the 399 ARC counties and for the 505 ARC counties plus the linked non-ARC counties . These statistics were nearly identical for the two groups ; this finding suggests that the 106 non-ARC counties were not interacting substantively with the 399 ARC counties. Finally, I computed local G statistics (Getis and Ord 1992) for the 505 counties to identify the "hot spots" of spatial autocorrelation among the counties in question . Ninety-five percent of the hot spots were located in the ARC region . Counties north of Atlanta, however, showed some spatial association for per capita income growth . 3
Results4
Table 1 presents the spatial lag regression analysis for the 1983-1988 business cycle . The results show consistent support for the hypotheses regarding public investment spending and defense spending . Net of other variables, per capita defense spending had a positive effect on per capita income growth . For each additional percentage point of per capita defense spending, per capita income increased a modest .2 percent . A significant interaction also existed between public investment spending and earnings in mining employment . In counties with no earnings in mining, per capita income growth increased by 1 .8 percent for each additional percentage point increase in public investment spending . At a given level of mining earnings, a county that received no public investment spending would show, on average, a predicted -1 .5 percent linear relationship between mining and per capita income growth . For each additional percentage point of public investment spending that such a county received, this negative effect would decrease by .1 percent . The impact of public investment federal spending was slightly greater in counties with a greater concentration of earnings in mining.5 Many of the other variables exerted significant effects . For each percentage point of population growth between 1970 and 1980, per capita income rose, on average, by .2 percent . The spatial effects coefficient shows strong spatial association in county growth rates in per capita income . Net of these effects, for each additional percentage point of the county population with more than a high school diploma, per capita income grew by 5 .5 percent . The percentage of the labor force in manufacturing had a positive effect on the rate of per capita income growth : for each additional per- centage point of the labor force in manufacturing in 1983, per capita income grew by 2 .7 percent . Manufacturing compensation, however, exerted a slight negative effect on per capita income growth . The time lag had a net negative effect, indicating regression toward the mean.
The model for the civilian employment growth rates (adjusted for unemployment) shows similar results. Per capita defense spending increased growth in civilian employment by 1 .1 percent for each additional percentage point of per capita defense spending. Federal public investment spending had a positive, nonadditive effect on civilian employment growth . In counties with no earnings from mining, for each additional percentage point of per capita public investment spending, civilian employment grew by 4 .1 percent. In counties that did not receive federal public investment spending in 1983, for each additional 1 percent increase in earnings from mining the civilian employment growth rate is predicted to be 3 .8 percent lower. In counties with both earnings from mining and per capita public investment however, for each additional percentage point increase in per capita public investment spending, the negative effect of mining earnings was reduced by .3 percent. Public investment spending exerted a positive effect in all counties, but it was slightly more important for civilian employment growth rates in counties dependent on mining.
Each percentage point increase in population between 1970 and 1980 had a positive effect of 1 .2 percent on per capita income growth. We also see a significant amount of spatial association : counties near other counties with higher civilian employment growth rates showed, on average, higher civilian employment growth rates. These positive spatial effects suggest that the economies of Appalachia are integrated across county borders . Net of these effects, counties with better-educated adult populations registered higher civilian employment growth rates between 1983 and 1988 . None of the other variables proved statistically significant in this model.
The model for 1983-1988 private nonfarm employment growth shows similar trends . Defense spending exerted a modest effect ( .7 percent) on growth in private nonfarm employment . Federal public investment spending had a significant nonadditive effect . In nonmining counties, public investment spending increased private nonfarm employment growth by 5 .4 percent, on average, for each additional percentage point increase in such spending . The effect of mining concentration on private nonfarm employment depended on the level of federal spending. In counties that received no public investment spending in 1983, each additional percentage point increase in mining earnings predicts, on average, a decline of 4 percent in growth rate . That negative effect, however, was reduced by .6 percent for each percentage point increase in public investment spending received in 1983 . In short, public investment spending exerted a positive effect on private nonfarm employment growth, but (as with civilian employment and per capita income) it was slightly more important for counties dependent on mining.
Several other independent variables also affected Appalachian private nonfarm employment growth between 1983 and 1988 . Population change between 1970 and 1980 had produced 1 .2 percent of growth for each additional percentage point of population. Counties with an interstate highway showed, on average, 4 .7 percent higher growth rates in private nonfarm employment ; metropolitan counties registered net growth rates 5 .7 percent higher than would otherwise have been the case . We also find a significant spatial interaction, suggesting that nonfarm employment growth occurred in county clusters, and that proximity to other counties with higher growth rates in nonfarm employment had a positive effect. Education exerted a positive effect ; percent black had a significant negative effect . The time lag shows a negative effect, indicating some regression toward the mean. The spatial lag least squares results for the 1989-1992 recession are presented in Table 2 . These results show that the general model used to explain economic growth among Appalachian counties during the 1983-1988 period does not work well in the 1989-1992 recession : Neither defense spending nor federal salary spending had any effect during the latter period . Public investment spending exerted a significant effect only for civilian employment growth : such employment grew by 1 .0 percent for each additional percentage point increase in this type of funding in nonmining counties . A modest interaction effect is present: concentration of mining had the predicted negative effect on growth in civilian employment, but for each additional percentage point increase in public investment spending, the negative effect of mining concentration was reduced by .6 percent ; the significance of this effect had to be established with a Lagrange Multiplier function test. Public investment spending exerted a net negative effect on per capita income growth during this period, while earnings in mining had a positive effect.
In the 1983-1988 recovery, population change and education had consistent, anticipated effects . This was not the case, however, during the subsequent recession . Metropolitan counties experienced, on average, greater nonfarm and civilian employment growth, and counties with greater population density had slightly higher rates of net per capita income growth . The most reliable predictor of per capita income growth was the spatial effects variable, which showed strong clustering patterns of growth during this period. The negative time lag effects for all dependent variables indicate regression toward the mean, a finding anticipated for a recession . The employment variables (civilian, private nonfarm) lack the spatial association that they showed in the previous cycle . Population change exerted no positive effect during the recession.
Discussion
Working from the assumption that federal spending is important for economic growth in lagging economic regions, I have tested three hypotheses concerning the impact of federal spending in Appalachia, using an integrated sociological model of regional processes. The analysis finds support in the 1983-1988 business cycle for the two hypotheses on the effects of defense and public investment spending : counties that received more per capita public investment and defense spending experienced, on average, greater income and employment growth between 1983 and 1988 . Moreover, the model for growth in private nonfarm employment shows that the economic impact of federal public investment spending extends beyond public-sector growth to influence accumulation of private capital; this outcome is predicted by the new urban/rural sociology. The analysis also supports my basic assumption that federal spending will exert positive effects in a historically lagging economic region.
The analysis shows an expected interaction effect between mining earnings and public investment spending .6 Counties with greater 6 The statistical impact of these interaction effects on economic growth rates during the 1983-1988 recovery, although not statistically impressive at first sight, is not inconsistent with the findings of other researchers (Munnell 1992) . Moreover, these interaction effects are "above and beyond" the effects found in nonmining counties .
earnings from mining experienced slightly higher net income and employment growth related to public investment spending in the 1983-1988 business cycle and slightly higher growth in civilian employment during the 1989-1992 recession . This interaction suggests that the effects of being overdependent on a cyclical niche (such as mining) for sustenance can be meliorated, to some extent, by state action . In those mining counties which did not receive federal public investment spending, income and employment growth rates between 1983 and 1988 were significantly lower than otherwise predicted. The 1983 period was a time of downturn for the coal industry : oil prices declined, and the demand for coal produced energy decreased (Maggard 1994) . The negative effects of mining earnings are predicted by human ecology theory : when the niche that sustains a system contracts, the system also will contract . The positive interaction effect, however, suggests that the effects of niche contraction can be meliorated somewhat by state investments; this outcome is predicted by theories that view state involvement as a condition of economic growth.
Some observers argue that the effects of federal spending are endogenous to market forces and other regional processes (such as the built environment and sustenance activity ; see Hooks 1994; Walzer and Deller 1993) . They point out that many federal programs require matching funds, which are raised more easily in places that are doing well, and argue that any documented net positive effect of federal spending thus would be spurious (Walzer and Deller 1993) . Nord and Luloff (1993) observe that mining-dependent counties vary considerably in well-being . Some studies, however (Couto 1994; Mencken 1997) , show that throughout the 1980s, levels of well-being were lower, on average, in Appalachian counties that depended more strongly on earnings from mining.
This analysis shows, on average, that the net benefit from public investment spending is greater in counties with greater concentrations of mining earnings, and (by association) in counties that are not doing well . If the effects of federal spending are endogenous to other regional processes, one would anticipate a negative interaction between a federal spending and a county's earnings in mining: that is, spending would have been less beneficial to places with lower levels of well-being .?
In this analysis I address a number of criticisms leveled at past studies on federal spending, including arguments that the models Figure 2 . Per Capita Public Investment Spending, U .S . and Appalachia are too parsimonious, fail to control for spatial diffusion of economic activity across geographical units, or are estimated at a level of aggregation that overstates effects (e . g., Aschauer 1989a g., Aschauer , 1989b Cronovich 1997 ; Morgan and LaPlant 1996 ; Munnell 1990 Munnell , 1992 . First, the present analysis incorporates controls from two established theoretical perspectives on regional processes ; it demonstrates that net of these controls, federal defense and public investment spending created positive outcomes in the 1983-1988 recovery and exerted a marginal positive effect on growth of civilian employment during the recession. Second, the spatial lag model controls explicitly for the spatial interaction among counties in the analysis, and the analysis shows that some effects of federal spending persist after spatial diffusion processes have been incorporated into the analysis.
Finally, the effects of public investment spending that others show at the national level (Aschauer 1989a (Aschauer , 1989b are similar to those which I have documented for the 1983-1988 period with counties (not states or nations) as the unit of analysis . My analysis also shows that defense spending has played some role in shaping the development of the region ; this finding is somewhat at odds with the conclusions drawn in other studies of Appalachia (see Couto 1994 for a review).
Two findings are not consistent with my expectations . First, the lack of an effect for federal salary shows that non-defense federal employment is not a major determinant of economic growth in Ap-palachia . This implies that federal facilities do not necessarily bring net economic benefits, and that long-term solutions to economic problems in disadvantaged regions will not be solved by an infusion of federal employment opportunities such as federal prisons.
Second, the lack of consistent net effects of federal spending during the 1989-1992 period raises some interesting questions. This finding-that local economies are not affected, during periods of economic contraction, by federal spending in general and by public investment spending in particular-implies that federal spending effects may be inherent in the business cycle . One alternative explanation, however, is that the lack of public investment effects for 1989-1992 is due to the significant reductions in real per capita public investment spending between 1983 . Falk and Lyson (1993 point out that many federal public investment spending programs were cut during the middle and late 1980s . The time trend for this type of funding, depicted in Figure 2 , shows that public investment spending (standardized to 1993 dollars) was reduced 47 percent in real per capita terms between 1983 and 1989 for Appalachian counties ; U.S. counties overall experienced a 37 percentage point decrease . (Defense spending in real dollars also was reduced during this period .) If accumulation of private capital is a function of public investment spending, as theory suggests, then real reductions in this spending will cause declines in economic activity. This reduction in federal public investment spending may explain why such spending exerted less consistent effects during the 1989-1992 business cycle.
In this paper I have focused on the, impact of federal spending on local economic growth in Appalachia ; I have framed the analysis in terms of competing theories of regional processes . The assumption that federal spending affects economic development is grounded in the state disparity hypothesis of the new urban/rural sociology; in this analysis, however, I focused on the effect of federal spending on economic growth . I made no direct attempt here to examine the relationship between federal spending and more traditional outcomes viewed from the critical perspective, such as class divisions and inequality . Growth and development, however, are not the same concepts : places can experience economic growth without economic development (Fuller 1970 ; Rich 1994 ; Tolbert, Lyson, and Irwin 1998 ; Tomaskovic-Devey and Roscigno 1996) . Development implies an increase in the well-being of all citizens in local economies, measured by reductions in poverty and income inequality and by increases in real incomes . Growth without development further subdivides populations and increases the socioeconomic gap between groups.
Further analyses focusing on the impact of federal spending on development, as opposed to growth, would allow a more direct test of assumptions about the state and economic development in the new urban/rural sociology literature . However, this agenda does not negate the importance of understanding economic growth . The public goods perspective of economic development upon which most development policies are based assumes that growth is a precondition to development (Isserman 1994) . Therefore, it is important to understand how social processes, such as federal spending in local economies, affect growth and development.
